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LINKS T@REVIOUS REPORTS

EarlierNB LJ2 NIi & 2eyideftifidarbaidar ®Gyclingstreams are available on the Seattle Public
Utilities website.

RESIDENTIARARBAGEOMPOSITION REPORTS
2014 Residential Waste Stream Composition Study

2010 Residential Waste Stream Composition Study

2006 Residential Waste Stream Composition Study

2002 Residential Waste Stream Composition Study

19981999 Residential Waste Stream Composition Study
19941995 Residential Waste Stream Conitios Study

RESIDENTIARECYCLING COMPOSITION REPORTS
2015 Residential Recycling Composition Study

2010 Residential Recycling Composition Study

2005 Residential Recycling Composition Study

200001 Residential Recycling Composition Study

1998/1999 Residential Recycling Composition Study
1993 Residential Recycling Composition Study

1 https://www.seattle.gov/utilities/about/reports/solid -waste-reports/composition -studies
2 https://www.seattle.gov/utilities/about/reports/solid -waste-reports/composition -studies
3 This report is not available online.
4 This report is not available online.
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GLOSSARY OF TERMS

Garbage For the purposes of this studygdrbagé is defined as materigdut into the black
garbage birby singlefamily andmultifamily dwellingsand that iscollected by two
haulers contracted by the City

Recycling Material put into the recycling bin, or set aside on the cur singlefamily and
multifamily dwellingsand that iscollected by two haulers contracted by the City
Recycling is defined by theayresidents set them out, not by the composition of
the material itself.

Organics Material put into the organics bin, or set aside on the curbsimglefamily and
multifamily dwellingsand that iscollected by two haulers contracted by the Cit
Example includef 2 AR NI LJa> 02 Y LR &0 &ff NRT A%
YIEe | fag2NBDf ARG AYVILINENISINE 2 LI  ®SR

Singlefamily Sngle-dwelling units duplex, triplex, and fouplex homes. The contracted haulers
collect garbage, recycling, andganicsfrom carts set out on the curbside.

Multifamily Apartments andcondominiums with five or more unit$he contracted haulers
collect garbaggrecycling, an@rganicfrom dumpstersand carts
Recoverability  Classification scheme pbtentialto recoverY I G SNA I £ &> SAGKS?
curbside programs dhrough nonrcurbside meandMaterial types included in this
study were grouped into four Recoverability classesbside recyclable,
compostable, other recoverable, naecoverable
CurbsideRecyclable wS O2 GSNI 0 At A G & | GISINAE f &K [GK I Aly OINGR SEdE!
AY NBAARSY(GAFIfT OdaNDBAaARS |yR Ydz GATI
' N5 NBO&Ot SR KNRBdZAK O2YYSNDAIE asScC
@ NNHAFGSR OFNRoO2FNR FyR | fdzyaydzy OI
Compostable WS O2@SNI 60Af AGeE FQGISINRE f &K MK I Ay OdNGER 07!
Ay NBaAaARSYyGAlFf OdaNBAARS FyR YdzZ GAFL
FNE O2YLR2AG0SR (i KONPAMI KO 202 YSIGBINEOA W £ LINKES
AONI LJaz O2YLRalGl dfyR RINR HINGS®S A
Other Recoverable wS O2 @SNJ o Af A (& | GESINRE f BK IGK | Ay @fF 8ZR £ 5N
Y2199 dzND &4 A RN BNy E&EZ> aViNB FEa 2 G KNINI G K|
OdzND &A RS 2 NJ ® LINRSIND AYHaf SATNSREFRRIBIFERLIS O A
9t { TF2I YNASRORAL
Nonrecoverable wSO2 GSNI 0Af A& I GSINRE f &K K | iy @ INEBR 2 (
2U0KSNJ YFEN] Sz GSOKy2t 23ex SN RINRY DI«
Contaminant Item (includingpaper, plastic, glass, and metiééms) that didnot meet the
NEIjdZANBYSy(Ga T2N { Qdsof@d143pMateNabtgpesOf A y
included in this study wergrouped into seven Contaminant classésouping the
2020 naterial types into these Contaminant classes enabl@tiparisorbetween
2015 and 2@0 lists of contaminants in the recycling stream.
Capture Rate Measure of recycling program performance. Capture rate shows what portion ¢

given recyclable material was diverted for recycling rather than disposed.
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EXECUTIVE SUMMARY

Belowis a summary ofobjectives, procedures andkey findings by subpopulation and comparisons across
subpopulationdor the 2020 Seattl®ResidentialGarbageand Recycling Composition Stuilyy G K S . { ( dzR& ¢ 0

Objectives andProcedures

©
&

1

Theobjectives othe Studywereto:

o provide statistically reliable data on the compositiongafbageand recycling stream:
collectedfrom singlefamily and multifamily residences in the City of Seatiled

o obtain information about theCA (i @ Q& NEBagerh ngayding Btreams to
estimate the recycling potential for each.

COVID 19 pandemic presented a significant challengeriduct fieldwork efficiently
and effectivelyfor this study.

Cascadia adjusted the sampling calendar and protocdlgitaw health and safety
regulations from public health officials.

Cascadia characterizedaal of 589 samples during the Studincluding 839 garbage
samples and @ recyclingsamples

These samples weidistributed acrosswo residentialtypest singlefamily and
multifamily residences from the four collection zones witn Seatte across four
seasonsSeeAPPENDIX SAMPLINGETHODOLOGAf more details.

Fieldcrewhand-sortedsamplest y (i 2R AvamY A yi SN ¢f (SISt 2 RIS A L -
al¢owL! [ /[!'{F2RLYZ2NBhRS[LAEAOD

/a0l RRW y®&EBERNERE NRK (i S RINPESNIHENTSO diat 21 G S
O2 YL &A (A ZF2 NS SIBIWHGT SRS B § RiSyHNd Zy Sade S &
APPENDIE COMPOSITION CALCULATIORI®) Y2NBE RSOl Afao
Qurrent compositionestimateswere comparedvith the estimates fronmearlier Seattle
residentialgarbageand recycling compositiostudies.

Cascadia performeddalitional analysessuch ascomparisons of study year@\PPENDI>
I: COMPARISOND PREVIOUS STURd&iaminantestimation (APPENDIR
CONTAMINANT CLASSIFICATdeMographic composition estimatésPPENDIX
DEMOGRAPHIC CALCULATIONS

For the first time, he City of Seattle conducteampture rate analysisn this study, to
assess theelative diversionof curbsiderecyclable material into the recycling bin
Cascadia classified material types into three classification schenazoverabilitg of
materialtypes(APPENDIX E: RECOVERABILITY CLASSICaAmt@nnant groups
(APPENDIR CONTAMINANT CLASSIFICAT&nbby material classes based past
studies(APPENDIX G: UNIFORMASSIFICAT)OBeeSection 3COMPOSITION
RESULTSr more details. Cascadia conductadditionalcompositionanalyses based
onthese classification schemes.
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9 Organiamaterial (e.g.,dod and yard materiakollected from residentthrough
residential curbside and multifamily compost prograwere excluded from theSudy.
Cascadia is conductinggidential organics studyp 2022

i The data provided by the City of Seasleows that211,567tons ofgarbage and
recyclingwas collected from Seattle residerits2020(Figurel).

i Garbage accounted f&6.7%(119,903tons) andrecyclingd3.3%(91,664tons) of the
total tonnage(Figurel).

9 Singlefamily (SFsector contributed50.6% of thematerials (28,223tons). Of this,
52.2% 66,878 tons) was in garbage and.8% (61,345 tons) was in recycliffiggure5).

1 Multifamily (MF)sector contributed39.4% 83,344tons) of material Of this, 8.6%
(53,026 tons) was in garbage angl®o (30,318 tons) was in recyclifiguret).

1 Ly { Sresidénfial§apige63.1% of the material was classed as recoverafl€%
of materialwasin the compostablerecoverability clas21.3%in the curbside recyclable

= recoverability classand11.5% wasother recoverablerecoverable through non
curbside mean)s 36.9% was nofrecoverable materialFigured).
Im I Thematerials classe®ther Organicg27,207 tons) an€€Compostable Organio®5,021

tons) accounted foras: 2 F { rEsidéntiafgstbage

f The most common, by weighnaterial typey { SI Gt SQ&d NBsiARS
Packaged edible food scraf®%%bor 11,181 ton3.

1 Ly { Sresidénfiae@yaling94.5% of the material was class as recovers88¢2%
of the material wasn the curbside recyclablescoverability clas2.8% in the
compostable recoverability class, aBd% other recoverabl@igured). 5.5%was non

recoverable.

1 The top two materiatypesc plain OC@ndkraft paper(18,006 tons) andpaper
products(13003tons)t made up33.8%, by weight,of the recyclingstream

1 Nondistinct fineq1.6% of recycling tons) was the most prevalant-recoverable
material in recycling stream

1 The awrbside recyclablenaterialtypes withthe highest capture rate§>87%)were
beverage glass bottlggreen, brown, and clegmewspaperandplain OCC dfraft
paper(Figured).

9 Capture rates for olor-specificglass bevarage bottleategories (clear, green, and
brown)were consistentlyin the top fivefor curbside recyclable materialhis coulde
aconsequence of having multiple gldssttle types(as opposed to one glass bottle
type). In addition,much of the glass classified mixed culletikely began as coler
specific glass beverage bottlasd containerdut, due to breakage during collection,
could not be accurately classifigithereby potentiallyresulting in overestimation dhe
captures rates fothesecategories.

i The fivecurbside recyclablenaterialtypes with the lowest capture rates weren
compostable food service papggickagingaluminum foil or containerempty aerosol
cans small durable plastic productandother polycoated containergFigured).
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1 Insinglefamily (SFYesidentialgarbage57.6% was recoverabl29.4%of materialwas
in the compostablerecoverability classl7.2%of materialwasclassed asurbside
recyclable, and 10% was recoverable through narbside meangFigure5s).

9 For residential recycling;urbside recyclables made 8p.1%was classed in the
curbsiderecyclable recoverability clask,6% was compostable material, ah@% was
other recoverable5.1%wasnon-recoverable

9 Paper product$2.1%) was thdop curbside recyclablenaterial typein SFgarbage

9 Nondistinct fineg1.7%) was theéop nonrecoverable materialype in SF recycling

91 In multifamily (MF)residentialgarbage 70.1% of material was coverabBi. b6 of
materialwasclassed asompostable 26.3%ascurbside recyclable, and 12o0as
recoverable through nowrurbside meangFigure6). 29.9% was nomecoverable.

1 In MF residential recycling, 84% of material was eldas airbside recyclablgs.4%as
non-recoverable4.8%asother recoverableand 53%ascompostable material

9 Paper productg3.0%) was the¢op curbside recyclablenaterial typein garbage

Mixedor other papel(1.3%) was theéop nonrecoverable materialype in MF recycling

Cascadiazlassified amples into Spring (MarahMay), Summer (June August), Fall

(Septembeig November), and Winter (DecembeiFebruary)seasongFigure?7 through

Figurel0).

27-34% ofresidentialgarbagewas compostable in each season.

19-24% ofresidentialgarbagewas curbside recyclable materiatseach seasan

87-91: 2 F {résidéntiareSyBlitigwas curlsiderecyclable in each season

Paper productsvas thetop curbside recyclablenaterial typein residentialgarbagen

each season

1 Mixedor other paperndnon-distinct fineswere thetop non-recoverable material
typesin residentialrecyclingin eachseason
7 Cascadia collected and characterizathgles into fouiCity zonegFigurell through
Figureld).
9 Residentiabarbageand recyclingollectedranged from 47,823 tons (Zone 1) to 666
tons (Zone 2).
i Totalgarbageranged from 42% (Zone 3) to 74% (Zonef3he collected tonnage
9 Total recycling ranged from 26% (Zone 3) to 58% (Zookthg collected tonnage
9 1 28-32% of theresidential garbag@as compostablé all fourzones Packaged edible
m food scrap®r animal byproductsor compostable or soiled paper produetere the
most common (by tonnagehaterial types irgarbage
91 18-26%o0f the residential garbagevas curbside recyclabla all four zonesPaper
productsor mixed culletwvere the top curbside recyclabkin garbagein all four zones
9 Curbside recyclables made apleast86% ofthe residentialrecyclingstream inall four
zones Plain OCC draft paperandpaper productsnade up at least 31% oésidential
recycling in all four zoneslon-distinct finesor mixed or other papewere the top non-
recoverable materialypesin residentialrecycling in all four zones

= =

=A =4 -4 -4
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1 For the recycling stream, aterial types in the 2020 study were grouped into
G/ 2y GFYAYFyYyGé Of I &a 305 contgniRnardiatetidl typ&iR & /
recycling(Table9).

1 Acrosgesidenialtypes mntaminantpaper,glassand metal decreasedyhereas
contaminant plastic increased.

9 Within residenial types increases ircontaminantmaterial typeswvere more common
in multifamily 6/7 types) than singléamily (1/7 types)Increases in thenultifamily
sector were evident imon-conformingpaper, non-conformingplastic food, green
waste, and woogptextiles; and other norrecyclables

f Between 1988/89 and 2020/2tesidentiald I NBR-SIBNE | ciaSdka GoRi 8 y &
drigurel7id

1/ 2YLI NEBRNBAARSYOXIt d4MOI SY IATSINGS | {5/S0

AYONBLIasS Ay G2yyl3S GNAENyRRER 2 yiien yRies

/i I drigurel 7yd

 / 2YLI NBR (NS avi/RBWigAGSIA y @0 SFRRB | B S RPH C
Hannnknm G2 dvamdgen G2ya AY HAHN

T al iSRRI &AISIREBIAE A Yy SRE @ yOHWMIBANBKRS AINI G2 Yy
HANNKRBAS fHn2 G KSNI YFGSNRALEFE OfFaasSa A

TalGSNAL T ayent eadfyGRERBSABER RD/ARDDIS N
LISNRA2R 2F wACA Awdd @2 H A

9 The findings from2020 study were compared with findings from earlier stsdae
identify changes in the compositionpfS I G (it SQ&a 3 Navérthe. | y kR

1 Trends differed between 1998020 and 2014 2000gaibage studiesBetween 1998
and 2000, paper, metal, glass, and organics decreased whereas lagtiojous

materials, and other materials increas€thble 17)Between2014and 20, the share
D of Plastic,Glass Metal, andHazardousnaterialsincreasedvhereasOrganics
decreasedTablel8).

1 Betweenthe 2001 and 2020 and betwe&015and2020recycling studieghe share of
Paperand Metal decreasedwhereasPlastic, GlasandNon-recyclablesncreased
(Tables 19 and 20)

| Cascadizharacterized the aoposition ofsamplesrom{ SI G if SQa NB O

two demographic sutsectorg median household income and average household si

Four household size groups and four household income grovgre identified

' Recycling@ampositionof sampledrom the smallestand largesaverage household size

‘ ‘ groupswere nearly identical90.5%and 90.8%f material collectedor recyclingvas

curbside recyclablggFigurels).

9 Recycling@mposition of samples frorthe lowestand Hghestaverage household
incomegroupwere similar(at least89%of material collected for recyclingas curbside
recyclable$(Figurel6).

= =4

Figurel summarizethe findings othe composition studyor the overall residentiagjarbageand recycling
streans, showing tonnages, composition by material class;tep materialtypes, compositiorby
recoverability class, and capture rates for curbside recyclables
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Figurel: Summaryof Compositiong Overall ResidentiaGarbageand Recycling Combined

Garbage: 119,903 tons Recycling: 91,664 tons

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
COMPOSITION BY MATERIAL CLASS
Garbage Sample Count = 289 Recycle Sample Count = 300
PAPER 19.7% PAPER 52.3%
PLASTIC 16.7% PLASTIC 10.0%
GLASS GLASS 25.7%
METAL METAL
COMPOSTABLE ORGANI 20.9% COMPOSTABLE ORGANIES.7%
OTHER ORGANIC| 22.7% OTHER ORGANICE1.0%
FURNITURE AND ELECTRONI@®3% FURNITURE AND ELECTRONIO$%
C&D 5.8% C&D | 0.6%
HAZARDOUS WASTE 1.3% HAZARDOUS WASTEOQ.2%
FINES AND MISQll 3.4% ‘ ‘ ‘ ‘ FINES AND MISQ 1.6% ‘ ‘ ‘ ‘
0 20K 40K 60K 80K 100K ] 20K 40K 60K 80K 100K
Annual Tons Annual Tons
TOP 10 MATERIALS
Garbage Sample Count = 289 Recycle Sample Count = 300
Material Est. Cum. Est. Tons Material Est. Cum. Est. Tons|
lEdibIe Food Scraps - Packaged 9.9% 9.9% 11,811 Plain OCC or Kraft Paper 19.6% 19.6% 18,006
IAnimaI By-products 9.2% 19.1% 11,073 Paper Products 14.2% 33.8% 13,003
lCompostabIe or Soiled Paper Products 8.3% 27.4% 9,995 Mixed Cullet 7.6% 41.5% 7,001
IDisposabIe Diapers 7.3% 34.7% 8,734 Green Beverage Glass Bottles 7.1% 48.6% 6,545
lNon-EdibIe Food Scraps 5.9% 40.6% 7,027 Paper Packaging 6.7% 55.3% 6,147
lOther Plastic Film 5.3% 45.9% 6,391 Clear Beverage Glass Bottles 6.0% 61.3% 5,486
lEdibIe Food Scraps - Non-Packaged 4.0% 49.9% 4,758 Newspaper 4.7% 66.0% 4,315
Textiles 3.7% 53.6% 4,434 Grocery or Shopping Bags 3.5% 69.5% 3,220
IPaper Products 2.5% 56.1% 3,004 Brown Beverage Glass Bottles 2.9% 72.5% 2,697
[ Mixed cullet 2.2% 58.3% 2,697 PET Bottles 2.6% 75.0% 2,363
Total for Top Materials 58.3% 69,924 Total for Top Materials 75.0% 68,784
COMPOSITION BY RECOVERABILLITY CLASS
Garbage Sample Count = 289 Recycle Sample Count = 300

Curbside Non-
Recyclabl

Other
0/
21.3% Non- Recoverable
recoverable 2.4%
36.9%
Compostable
2.8%
Compostabl
30.4%
Other Curbside
Recoverable Recyclabl
11.5% 89.2%
CAPTURE RATES FOR CURBSIDE RECYCLABLES
Top 5 Bottom 5
Non-Comp Food Servic 16.1% of 1,656
Green Beverage Glass Bottle 91.4% of 7,164 tons . Paper Packaging tons
Aluminum Foil or
Brown Beverage Glass Bottles 91.2% of 2,956 tons . Containers ‘- 23.1% of 725 tons

Small Durable Plastic‘- 28.5% of 1,927
Products tons
Other Polycoated ‘ o
Containers 31.3% of 286 tons

Plain OCC or Kraft Pape 90.7% of 19,861 tons

Newspaper 91.2% of 4,730 tons Empty Aerosol Cans‘- 23.2% of 226 tons |

Clear Beverage Glass Bottle 87.3% of 6,282 tons
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OVERVIEW
1.1 Objectives

Seattle Public Utilities (SPthntractsfor the collection othree streams omunicipal solid waste garbage,
recycling, and food and yard (compasfyom residertial sectorswithin the City of Seattlé (4 KS ,in/ A G & € 0
partnership with Waste Management aftecology ¢ O 2 $dKNJIdD B N& ¢ 0

The City has set a goal to recycle 70% oftiiaicipal solidvaste produced within the city by 2025 he City

Ffa2 Sy@grairzya (2 aadzZJ2NI FyR LINRY2GS LRftAOASa YR
{SIGGES 61aiGsS yR OFNDb2y LI f{ftdzira2gr6/buateghBusiteBstPln | a4 LJ2
Toinformand aid intheevalui A 2y 2 F (i K Sichiéve thés@gbalsSdBeriad diliedstarid zhe

types and quantities afnunicipal solid wasteMSWj, SPU has conducteghrbage and recyclingbmposition

studies since 1988.

The objective of the 2020 SeatfResidentialGarbageand Recycling Composition Stulyi KS ¢ feré dzReé € 0 ¢
to:

0] provide statistically reliable data on the compositiongaibageand recycling streams
collectedfrom singlefamily and multifamilyresidences in the City of Seattkend

(i) 0UFAY AYF2NN¥I GAZ2Y Igartagand rédicingieanisdo@stimawlne A RSy G A
recycling potential for each.

This reporthas the followingections

Section0 provides and overview dhe projectgoals and sampling plan

Section0 summarizes thenethodology

Section0 characterizegomposition results.

Section0 describedrends inresidentialgarbagedisposal and reccling.

Appendices follow the main body of the report and provide material definitions, study methodology,
comments on sampling eventsiaterialcomposition calculations, yed&o-year comparison
calculationsdemographic analysiand copies of field forms

= =4 -4 A -8

The Studyncludesresidential garbage and recyclistyjeams collected bliaulerscontractedby the City
of Seattle The Studyexcludesselfhauled residential garbagseglfhauledrecycling, and yard loads. Fooc
and yard material collected from residents is also excluded from the study. A separate composition
addressing the food and yard material stream is being conducted in 2022 and results will be publisk
separate reprt. Also, the Study excluded multifamily garbage and recycling collectednfdtifamily
buildings served by the Clear Alleys Prog(@AP)

5 https://www.seattle.gov/utilities/yourservices/collectiorand-disposal
6 https://www.seattle.gov/Documents/Departments/SPU/Documents/SolidWastePlanApdxBZWResolution30990. pdf
7 https://www.seattle.gov/Documents/Departments/SPU/AboutUs/SBRecSummary. pdf
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1.2 Sampling Universe

Cascadi@xaminedgarbageand recyclinget out for curbside collectiony the two types of residential

sectorgi singlefamily and multifamily residencésfrom the four collection zonewithin the city. Inthe
Study, singlefamily and multifamilysectorswere defined as follows:

A Singlefamily: Primarily detachedlwellings includingingle, duplex, triplex, and four
plex homesThe contracted haulers collegarbage recycling, and food and yard
materialsfrom cartssetout on the curbside

Multifamily: Primarily apartments and condominiums with five or marets. The
contracted haulers collegarbage recycling, and food and yard materifism
dumpstersand carts

{SFHGGt SQa (g2 cdetalreditettialGabagirecgeling, id food and yandaterialfrom
singlefamily and multifamilysectors Each contractor servespecific collection zones througho8eattle as
shown inFigure2.

Figure2: Collection Zones
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Tablel below shows the residentiglarbageand recyclingubsectorsdy residentialsectortype and
collection zone included in these studies.

Tablel: ResidentialGarbageand Recyclinggubsectohby ResidentialSectorTypeand Collection Zone

Singlefamily Multifamily
One Singlefamily Zone One Multifamily Zone One
Collection . . e
Zones Two Singlefamily Zone Two Multifamily ZoneTwo
Three Singlefamily Zone Three Multifamily ZoneThree
Four Singlefamily ZoneFour Multifamily ZoneFour

1.3 Sample Allocation

Table2 outlines thesample allocationnumber of samplesortedfor the Sudy), byresidentialsectortype
and zone.

Table2: Sample Allocation

_ Garbage Recycle
Zone 1 36 36 72 26 50 76 148
Zone 2 36 37 73 22 50 72 145
Zone 3 35 37 72 08 40 . -
Zone 4 37 35 72 24 51 75 147
Total 144 145 289 100 200 300 589

1.4 SamplingCalendar

Table3 shows the sampling calendar for the Stu@gascadia schedulet& residentiabarbagestudywith the
residential recycling study contiguouslydptimizefield coordination and data managemeifthisalso
allowed for combinedand comparativeanalys of the residentiabarbageand recycling streams.

Initially, Cascadiplanned todistribute the sampling events approximately every other month starting in
January 2020 to reflect seasonal variatinrthe amounts and types gfarbagedisposed by Seattle residents.
Due to the impacts of the COVID pandemic, Cascadia adjusted the sampling calendar and protocols to
reflect health and safety regulations from local and state public health officials.

For the 2020 studysampling events farhe residentiabarbagestudytypically occurred either the week

before or the week aftesampling events fathe residential recycling studggampling everstypically

consised of four consecutive days of samplir@ascadia selectedsmpling datedor each sampling event

using a radom process and then adjusted in several instances to avoid sampling on or around holidays and
G2 I 002YY2RI(GS GKS a2NIlAy3 ONBsQa | QFAtlroAtAlED
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Table3: Sampling Calendar

Weather From To Stream SF MF Sample

Season Samples Samples Count
Spring 3/18/2020  3/19/2020 Garbage 11 11 22
Summer 8/3/2020 8/8/2020 Garbage 30 30 60
Fall 9/21/2020  9/24/2020 Garbage 25 25 50
Fall 11/10/2020 11/13/2020 Garbage 24 24 48
Winter 1/28/2020  2/1/2020 Garbage 24 24 48
Winter 1/18/2021  1/23/2021 Garbage 31 30 61
Spring 4/21/2021  4/22/2021 Recycle 20 10 30
Summer  7/27/2020  8/1/2020  Recycle 50 25 75
Fall 9/14/2020  9/18/2020 Recycle 50 25 75
Fall 11/16/2020 11/20/2020 Recycle 50 25 75
Winter 2/2/2021 2/4/2021  Recycle 30 15 45
345 244 589
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METHOLOGY
¢ KBS K2R2f 238 TFTANM @A YH /NRA SRI &zfd 2 9 @
Step 1: Develop Sampling Plan
T /Fao0FRAI | f&QlyESKKSI BNEKE aND & DROSAVET i § &
NEaARSYGALF T | yR ardChiiEANE DENI® 2NSSZHA RSy G A | f
T /Faol RAI C2lyYaldf NitlyCHI SARO i &R dzfO@ BRI INK & St NE ¢
O2yaSOdziA@dS al IENAKRKEHE R 8@SKNR 2 RKSNI Y2y (i K-
9 Due to the impacts of the COVID pandemic, Cascadia adjusted the sampling calegolgr
protocolsto reflect health and safetgegulationsfrom local and sta public health officials
T {FYLXtAy3a RIFI&2a ¢SNB NIyR2YSea ENRESIONISSRS yf (TR
FONRPaa (GKS RlIeéa 2F (G4KS 4SS1 FyR ¢SSl1a 27
T/t é(,')I- F'U:I-, A[;VDQXSJYSQSF'H Rad 2F {SIHddt SQa NBaa
O2YUNJ) O0SR KI dzf SNA ®
Step 2: Schedule and ColleBarbageand Recyclingamples
T tNRA2NI G2 SIFOK/YAaQPliRAME &I YRIPKMYTHE >Sa NPIDISSHR ¥
Al YLA dzg @ 3O G 2 NER
T /Fa0FRAIf ABY i2F GKS NRdzi Sa OXKSE DRI NMHIDOS NI
¢ KS 02y i NIQ2ifSIRS Kk IR FOMEBNRINGBSSE SNRIdRIRS a | YR R
RS&aA Iz NIBROHRANB YA | YL Ay 3o
Step 3: Capture and Sort Samples
T /1 aol RAFF ORZpf yald IRHSEDNDI YRS onn NBOeOf Ay3o
T ! & KSRIGNBENHIBRX A Of S Sy i SNBERS kRSN A DA KIA G & HA
GAOK (RS RNISOORIPE SOGA2Y G NHzO]
f C2NINDAIILI Ay3ad: (§KRANESMN B Ra dzKIS NII NRGAR LD 21 R
2F FKNPOFSIAS/ 3 GALIISR 2dzi 2F (KS Id No@ IGSSIwE 1!
G F NLJ dzf A y{ ZFNING YA N2IO\GYdaMINE W adF SiNahEyS
f C2NJ NBOeOfAy3a al YL Ay3d:x GKS FASER adzlSND
2F NIKGe Ofa§yHEy A 26 RLIISR 2dzi 2F (KS YIISNDE $ ¢
LX | OgRd i f 2 Ok NITA St R A dzZLISNIIA &2 N 0 RS KG M
{GF FRAY Aa2NIAYy TP
1 ¢KS a2NIAy3 30NSIdyFS2 NB S RO iy K B ARVA GLTE GRS & d
Fa Yy Sgald LISNI 2 NAdetailéd maiériakdagsifcadiondsiginiAP R Al DX
MATERIAL

Step 4: Analyze Data and Prepare Report
T /a0 RAH {OKZFWHRIRI Sy INE SNNEBENE® ! il &@ISRX
OF t OdKBA S R2aAGA2Y SadAYILi 3§ 30 & lo{EIMAE2IHREAI
LINE OSRdzNBE @ { t |02 HINPR@NRY/IRA BBEYyS)F dike aLINGH 2YNY G
OFt OdzZt F A2y &
T /a0l RAL ALANBNI LNBNI ok a S RF 2N0 {iS a{ (RdzRi& | yI

APPENDIX SAMPLINGETHODOLOGR'S & GINKYSSS( K 2 RR2yf 2RG I A f
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2.1 Changes in Methodology fronPastGarbageStudy

The sampling methodology foréH2020study differed fromthe methodology followed ithe 2014
ResidentialzarbageStream Composition Studly the following ways:

1. The number of samples allocated for the residential garbage study was impacted by logiststedints
suchaschanges in hauler and sorting facility operatiofss.a result, Cascadia reduced the total number
of samples for the residential garbage stddym the planned 360 samples &89samples

2. ¢KS NI &@x REFIEHOO dANINBS IRK S & § 208K T NI AyT aXFiSENT NJ Gl KiSK 2R/dzNT G A 2
SIOK ®StH2RF KSt LIRS (2RAANIA | ASNISMOHR S BRAMNWVISR I G 2y S NI
a0l GA2y GKS SyYy(iANB ¢SS|RKRITdzZaS NI LG 2AYYIddy ACAKIAGEA 2 yE al2a  AdiKN
YR RNAGSNE 2B A0CKI|EREDRI NEKRANT 12 R 4G GKS &l YS Tl
Ao A0OKA Yya20dKS NS §yaIF YR NIGK GCANZ- yi6d PXNIR{ & dm2WMy LI ad ad

3. ¢KS &a2NIAyYy3dKAINTSNRE REVRE® RiA-baged datbagedr@nagement system
customized for this studyinstead olLJ- LISNJ F2N¥ad ¢KS FTASEtR ONBg OF NNA SR
OF aSTUHRSROKYAOFIt OKIdfSyasSa Ay (KS FASER

4 al GSNAIf f AvaGl SIBRASEANSS YdzLORIISG SR (2 LINPGARS Y2NB RSl
0 KB NPAHIINS I Yo {R&Sa{ 8¢ O0tziiRS RAAGAYIdzZAAKAY3I 0SG6SSy
FYR LI FadGAOa 6KSNB LW AOlI of STa2NDAEBRYBAAARE RSO
LIA SDBlat { SNISYRBYI NI (St & TINER RNKSNRESG@HSNI 2F RSOl Af
F22R ¢l axi&®> OF 6S32NJ

5. LYy GKS wnun adGdzRer 3FfFada LIASOSE I NHSRIGKSY | RAY OK
O2y (i IOKYiSHRNARSAT Ay (G(KS wnmn aiddzRezr 2yfteée 3JIftlaa LRAS
ALISOATFTAO 3t aa OKBnSIR NERISHaRREecidl yROBESIRR Aoilt §lass/materals
used in previous residentighrbagestream compositin studies but developed and used in previous
residential recycling stream composition studi€kisA y Of dzZRSR 02 YL SGAy 3 | aL}Rf Aa
GKFdG gFa mé YAydza (G2 NBY2@S |t NI mikek cuBetARyME OSNY | 6 €
YAydza 3t aad NBYL AY A gsaassifiedagoddigiirctSinesThazdetdil Satiag & 2 NI &
procedure is described IPPENDIX SAMPLINGETHODOLOGY

S
8

Please note that glass bottles and containers are commonly crushed by compaction in the collectiol
trucks. These may be whole and intact at the time they are placed out for collection (either in garbas
recycling). Thus, part of the tons listedraixed culletand/or the non-distinct finesmay be crushed glass
bottles and containers. Because of this change in physical form, the composition data and the captt
rates associated with glass bottles may be affected. Because relativelynmirad culletvasclassified in
the garbage stream than in the recycling stream, it is assumed that this resulted in an overestimatio
the capture rates of the more specific glass bottle and container categories.

2.2 Changes in Methodology fronPast Recyclingtudy

¢CKS alFYLEAY3 YSIKRREPARANMBRSTFE K2 RRAAIA (@S2 RB YA I KS
wSOPUONBRHY /2YLRYAIGKSYFROHRBAY T Sl 2AY

8 This was a change from the 2014 garbage study
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1. The number of samples allocated for the residential recycling study was impacted by logistical constraints
and data quality issues. As a result, Casceali@uctedadditional sampling for the recycling streaiine
total number of samples for the residenti@cyclingstudyincreasedrom the planned270samples to
300samples.

L. {FYLE AyH2 Q08K E aNBa A RSHIINBOKS REZOB Rt DA AHdzREzAE &8 g A UK
3 NpaGHERe G2 YFEAYAT S FASER O22NRAYLFGAZ2Y | yR REGE O
F2NJ 020K &ddzRASa Ay G ST 23N YR YOI OWyarywas & b al f2a2 ¢
0KS NBEAKRBWHREINBEOR Ot Ay a&iNBIFX¥F&ER GEBRRRBRIND SiyKiSA | £ N
5SS1T 0ST2NB 2NJ GKS HSNGGE(HERE SNY RK B | BB a AR NDIIEHWS G KS 6
dGdzRe ¢+ a aOKSRdzZ SR®

2. 5dz8 G2 02y aiNUzOUGA 2y iR | ONR {3 0fF ISY RENIDOSIRENBE 6 KS TASE
wSOBAYy3 @FEVEBIOEER TNRBY Ay O2YAneRcagiBek nBi6Sgallor G oNR 9 |
carts and transported in a box truck korth Transfer Stationwhere the field crew soed the
material. A roHoff containerwasprovided for the soiihg crew to dispose of recyclable material after
the material has been sorted and weighed.

3. Material list updates: The component categories were updated to align with the material list for the
residentialgarbagestudy, allowing for caparisons combinedcompositionsand calculations of
capturerates between the two studies. Thgpdatedmaterial listalsoprovides more detail about
specific materials in theecyclingstream. Some key updates include distinguishing between products
andpackaging for paper and plastics where applicable, including more detailed plastics categories
(particularly with plastic film and packaging), and providing more level of detail for the food waste
material type

4, ¢ KS &2 NHNB @ANRBRICINGS T K/(l34 @lYR A-basedl datdhagevngement
system customized for this study, insteaddf LISNJ F2N¥ad ¢KS FASE R ONBg OF NN
gAIK (KIKSRY(ITOORBA OF f OKI.tt SyasSa Ay (GKS FASER

2.3COVIDP19 Impacts

1. Cascadia assesseadd reviewed pertinent regulations daéydadjusted the sampling calendand
protocolto reflect health and safetgegulationsfrom local and state public health officialsor example,
Cascadia conducted two days of sampling in M&@20at the onsetof the pandemicTo protect the
health and safety of our team, Cascadia and SPU agreed to postpone the rerfialdingrk scheduled
for March 2020and postponedfieldworkin May 2020

2. ¢KS /mhar LI yRSYAO I FFSOGSR KI dzf SNJI 2 LIS NNBIGS2AyzeAzy 301 LI O
Tl @®arakRald 27 GKS NRdz2iSa aSt SOGSR F2NJ GKAa &aldzRe |1
AYLI OGSR FTASE R ONBg QARIZLIISHNR (A2 yiaKDS 3K SO KFIAYST i OINS oY S
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COMPOSITIORESULTS
3.1 Presenting and Interpreting the Results

This section includes a written description of composition results. In addition to the oresalls Cascadia
calculated thecomposition esimatesfor the followingsub-sectors:

T { 0§ NEIWDHy\EBE wSo0e ot Ay3o

T wWSAaARSOE@ENEZBYESt & yR adzAf GATFIYAL RO

O {SIFE&2YINRY AT {dzYYSNE CIFff3X 2Ay{iSND

f 58SY2ANDBILRHNASK2IIRdzZEER2YBRZaAT SO

In this report composition resultgre presentedn summary graphi&(Figure 3}that havethe following
components:

I 0F NJ OKI NIl aK2 ¢ AYIEAND:HES NBFORNIZ R/RAAAL@ES RLIZ2 LddA | GA2Y

1 ¢oal NJXaKK2MBRayEA Y SR 2y dISINNORS y@2 AISAa F 2 N2FE INDK IYSE (i S NA
FYR NBO&@ObdAy3ad ailiNBI Ya

T ¢o@l a¥rS2 oS\ Y GSR {2y a | yR TONIEIA ANGKBY 20/ ALBBNENG G | 3 S 3
Of Ay RabNeLSaAQayYdh KA BHI NBENBRSYNS O Ob Ay 3 aidNBIl Ya

1 ¢oR2dz3IOREENL2 6GYALIR AAGA2Y LISNDOSy i ICHSRaHEOND IFROK NBEO2 B¢
NB Oe Di NBpIAY &

 ¢62 o0 N OKOIKNSATARYFRRPIRE A D LIdaeBhR ANRISH NS OB0NMBSOG € S Y I |

=

Ly | RAPPENDEPETAICOMPOSITION TABpEWides detailed lists and quantities of the
composition of recycling and garbage streamsoss all samples and each sdztor (residential, season,
zone, demography(Table 49 I OK Q@i B3Ry IOHEIRS

1 h@SBRAUAYIF ISR LISNOSyil O20iLI2&aa (iR RHEISO { QKR AYYF 30 SINGKRS
LISNDSy G O2yFARSYOS A VWHISNDH RAIF208 SO @KI ¥ SNK S £ O EILES
O2y TARSY ODOORWRSNGI fi2 G(KS O2YLRAAGAZ2Y OFf OdzZ F A2y A
APPENDIR COMPOSITION CALCULAT4ONS

T 9adAYIFIGSR G2ya 23 NOHYOKS NE QieSOMRAIYET Ayl NIBKISYZ OF € Odzf | G S
O2YLRaAAGAZ2Y (BSHMOSYGHSRaGadlrf (2yAa NPFNIBNE CNA{ X a3 RA G
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COMPOSITION CALCULATIONS

Material Designations

For clarity, material classes suchRaper, Glass andMetal, and recoverability classes are bolded and
capitalizedwhereasindividual material types such asixed residue, plastic trash bagsc.are italicized.
Adetailed material list is IAPPENDIK: MATERIACLASSIFICATION LIST

Figure3 shows an example summary graphiable4 shows an example composition table.
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Figure3: 9 E I Y/ILE BLJ2 a{AdaYAY2l yNE

TOTAL TONNAGE = 211,567 tons

Garbage: 119,903 tons Recycling: 91,664 tons

Tonnages

0% 10% 20% 30% 40% 70% 80% 90% 100%
COMPOSITION BY MATERIAL
Garbage Sample Count = 289 Recycle Sample Count = 300

52.3%

19.7%
16.7%

METAL
COMPOSTABLE ORGANI 20.9% COMPOSTABLE ORGANIES.7%
OTHER ORGANIC 22.7% OTHER ORGANI

FURNITURE AND ELECTRONI®®3% FURNITURE AND ELECTRONIO$%%
c&D 5.8%

HAZARDOUS WASTE 1.3%
3.4% ‘ \ ‘ ‘ ‘

FINES AND MIS
0 20K 40K 6 80K 100K

Annnal Tane

Composition by Material Class

S

60K 80K 100K

Annual Tons

Garbage Sample Sample Count = 300

Material Cum. Est. Tons Material Cum. Est. Tons
IEdibIe Food Scraps - Packaged 9.9% 9.9% 11,811 Plain OCC or Kraft Paper 19.6% 19.6% 18,006
lAnimaI By-products 9.2% 19.1% 11,073 Paper Products 14.2% 33.8% 13,003
lCompostabIe or Soiled Paper Products 8.3% 27.4% 9,995 Green Beverage Glass Bottles 7.1% 41.0% 6,545
lDisposabIe Diapers 7.3% 34.7% 8,734 Paper Packaging 6.7% 47.7% 6,147
lNon-EdibIe Food Scraps 5.9% 40.6% 7,027 Clear Beverage Glass Bottles 6.0% 53.7% 5,486
IOther Plastic Film 5.3% 45.9% 6,391 Newspaper 4.7% 58.4% 4,315
IEdibIe Food Scraps - Non-Packaged 4.0% 49.9% 4,758 Grocery or Shopping Bags 3.5% 61.9% 3,220

Textiles 3.7% 53.6% 4,434 Brown Beverage Glass Bottles 2.9% 64.8% 2,697
lPaper Products 2.5% 56.1% 3,004 PET Bottles 2.6% 67.4% 2,363
lPIastic Garbage Bags 1.9% 58.0% 2,337 Aluminum Cans 2.5% 69.9% 2,264
Total for Top Materials %58.0% 69,564 Total for Top Materials / 69.9% 64,046

Top 10Material Types
Garbage Sample Count = 300
Curbside Nor- b
Recyclabl recoveral
21y 3% 5.5% Other
: Non- Recoverable
recoverable 2.4%
36.9%

Compostable
2.8%

Compostabl
30.4%

Other Curbside
Recoverable
11.5%
Top 5 Recoverability Doughnut Charts

v 16.1% of 1,656
Green Beverage Glass Bottle: 91.4% of 7,164 to Paper Packaging tons
Aluminum Foil or - 23.1% of 725 tons |

Brown Beverage Glass Bottles 91.2% of 2,956 tons Containers

Empty Aerosol Cans-

. Small Durable Plastic 28.5% of 1,927
Plain OCC or Kraft Pape 90.7% of 19,861 tons . Products tons
Other Polycoated
Clear Beverage Glass Bottle: 87.3% of 6,282 tons - Contai)lfners 313% of 286 tons

Newspaper 91.2% of 4,730 tons 23.2% of 226 tons |

Top and Bottom Capture Rates
for Curbside Recyclables
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Table4: Example DetaiCompositionTable

Material Est. Percent  +/- Est. Tons Tons +/- Material Est. Percent  +/- Est. Tons Tons +/-
APER 51.4% 4.4% 15,745 1,354 COMPOSTABLE ORGANICS 2.7% 1.0% 821 314
Newspaper 3.3% 0.7% 996 216 | Leaves and Grass 0.0% 0.0% 4 5

lain OCC or Kraft Paper 20.5% 3.3% 6,276 1,011 I Prunings 0.0% 0.0% 7 6
rocery or Shopping Bags 2.6% 0.4% 808 135 Fats, Oils, and Grease 0.0% 0.0% - -
ry pping Bag
aper Packaging 288 I Edible Food Scraps - Packaged 1.8% 0.8% 559 258
aper Products Recoverab'"ty Categones 723 | Edible Food Scraps - Non-Packaged 0.3% 0.1% 86 44
olycoated Paper - | Non-Edible Food Scraps 0.5% 0.3% 155 93
q or Soiled Paper Products 0.6% 0.1% 190 42 I Other Compostable Organics 0.0% 0.0% 10 9
@ompostable Food Service Paper Packaging 0.2% 0.1% 76 27 OTHER ORGANICS 1.4% 0.6% 443 190
jon-Comp Food Service Paper Packaging 0.3% 0.1% 106 29 Textiles 0.5% 0.5% 163 149
laxed OCC or Kraft Paper 0.6% 0.4% 178 137 Mixed Textiles 0.3% 0.2% 89 60
hredded Paper 0.2% 0.1% 52 27 B nicnneahla Nianare L2l 0.1% 50 22
septic Containers 0.2% 0.0% 7 - s - 0.2% 55 59
able Top Containers 0.5% Estimated Composition (in Percent) o 86 78
ther Polycoated Containers - ) 0.0% - -
Mixed or Other Paper 73 FURNITURE AND ELECTRONICS 1.7% 1.7% 513 519
LASTIC 3,223 323 Furniture 0.0% 0.0% - -
PET Bottles 886 143 Mattresses 0.0% 0.0% - -
HDPE Natural Bottles O+% o -t T 1.7% 470 519
HDPE Colored Bottles 0.1% 0, 1 (' )0.0% 1 1
o o o oo - 90% Confidence Interval (in Percent);o, .
Other Plastic Bottles 0.0% 0.0% 10 5 7 Rect 0.0% 0.0% 1 2
PET Non-Bottle Packaging 1.1% 0.1% 43 Other Dry-cell Batteries 0.0% 0.0% 6 4
HDPE Non-Bottle Packaging 0.6% 0.8% Wet-cell Batteries 0.0% 0.0% - -
PP Non-Bottle Packaging 0.9% 0.2% E 0 1
Other Non-Bottle Plastic Packaging 0.4% 0.1% Estimated Composition (|n Tons) 34 25
Compostable Food Service Plastic Utensils 0.0% 0.0% 1 1 ca&l 155 61
Compostable Food Service Plastic Packaging 0.0% 0.0% 9 4 Clean Dimension Lumber 0.1% 0.1% 24 18
Non-Comp Food Service Plastic Utensils 0.0% 0.0% 8 Clean Engineered Wood 0.1% 0.1% 32 27
Non-Comp Food Service Plastic Packaging 0.3% 0.1% 91 Qther Untreated Wood 0.0% 0.0% 0 0
Takeout and Retail Plastic Bags 0.2% 0.1% 76 Qr Boxe -
Other Clean PE Film 0.3% 0.1% 104 17 | New Paintsasw 90% Conﬁdence |nter\/al (In Percent) 8
Stretch Wrap 0.1% 0.1% 21 24 I Old Painted Wt 1
Other Plastic Film 0.7% 0.1% 220 46 I Creosote-treated Wood 0.0% 0.0% = -
Mailers 0.1% 0.0% 35 9 I Other Treated Wood 0.0% 0.0% 1 1
Pouches 0.0% 0.0% 9 3 I Contaminated Wood 0.0% 0.0% 7 6
Compostable Plastic Bags 0.0% 0.0% 1 0 New Gypsum Scrap 0.0% 0.0% - -
Plastic Garbage Bags 0.2% 0.1% 73 24 Demo Gypsum Scrap 0.0% 0.0% 1 2
EPS Food-grade 0.0% 0.0% 10 5 Carpet 0.0% 0.0% 0 0
Rigid Polystyrene Foam Insulation 0.0% 0.0% - - Felt Carpet Pad 0.1% 0.2% 35 56
EPS Non-food Grade 0.1% 0.0% 36 12 I Fiberglass Insulation 0.0% 0.0% 1 1
Large Durable Plastic Products 0.2% 0.2% 55 48 Rock or Concrete or Brick 0.0% 0.0% 2 4
I Small Durable Plastic Products 0.6% 0.1% 189 42 I Ceramics 0.1% 0.1% 39 21
RlasticocQtherh ial 039 010, Qa1 4 Asphaltic Roofing 0.0% 0.0% 0 0
GLASS 24.7% 2.5% 7,575 772 Other Construction Debris 0.0% 0.0% - -
Clear Beverage Glass Bottles 6.3% 1.0% 1,938 308 iquid Latex Paints 0.0% 0.0% - -
Green Beverage Glass Bottles 6.6% 1.0% 2,024 319 HAXARDOUS WASTE 0.4% 0.5% 130 141
Brown Beverage Glass Bottles 2.8% 0.8% 854 250 il-Dgsed Paints 0.0% 0.0% - -
Container Glass 1.6% 0.2% 493 73 tentin!hs tinmmbd Minnian 0.0% 0.0% 11 13
Other Glass 0.2% 0.1% 76 26 i = 0.3% 0.5% 99 138
Mixed Cullet 7.1% 1.3% 2,189 393 Non-Caustic Materlal Class ‘ 0.0% 0.0% 2 3
TAL 5.4% 0.6% 1,669 180 Pl icars-ana 15 0.0% 0.0% 4 4

[} Atuminum cans 2.0% 0.2% 606 65| | Vitamins and Supplements 0.0% 0.0% - -

I Aluminum Foil or Containers 0.2% 0.0% 58 15 I Personal Care or Cosmetics 0.0% 0.1% 15 16
I Other Nonferrous Metal 0.1% 0.0% 18 7| FINES AND MISC 1.2% 0.3% 363 85
Other Aluminum 0.1% 0.1% 35 25 Sand, Soil or Dirt 0.0% 0.0% - -

I Empty Aerosol Cans 0.1% 0.0% 20 110N Non-distinct Fines 1.0% 0.3% 318 85
I Steel Food Cans 1.5% 0.3% 455 80 isg Organic 0.1% 0.1% 26 19
I Other Ferrous Metal 1.2% 0.5% 363 152 Misc In H 0.0% 0.0% 9 5
I Mixed Metals or Materials 0.4% 0.1% 114 38 PPE Materla'l Type ‘ 0.0% 0.0% 10 4

| Metal Oil Filters 0.0% 0.0% - -

FesurmaeTroTr TOUT™ SO
Sample Count 75
Confi intervals at the 90% confi level. for material types may not total 100% due to

3.2 Capture Rate

Capture rate is a measure of recycling progrzarformance. Capture rate shows what portion of a given
recyclable material was diverted for recycling rather than dispoSedcadia calculated tt@aptureRate for
each of the curbside recyclable material type as foltows
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3.3 Material ClassificationSchemes

Cascadia classifiedaterial intobroadmaterial classes anmthore detailedmaterialtypes Materials were also
characterized byhree classification scheme&gecoverability of material, contaminant groups, and
uniformity across past garbage and recycling studibese classifications allowed additional analysebef
composition databeyond the analysis based on material type,describedbelow.

3.3.1 Recoverability Classification Scheme

Cascadia classified theaterial typesinto four recoverability categories, whidbascadiaetermined in
collaboration with SPUT@ble5). Recoverability classification allowadalysis of material composition data
by recoverability potential of the materiglS A Gt K SNJ K NB dz3 K / A (th¥oDgh noDaniidida A RS LINE

mears.

Table5: Recoverability Categories aridefinitions

al GSNALFf & GKFIG FNB OdzaNNByidte FOOSLIISR

LINEANF Ya Ay GKS /AdGe 2D2)/FISNDR S t 2 MISION

LIN2E AN Yad C2NJ SEF YLIX S5 O2 NNEAE §i SR\ K
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F'yR LIKEFNYI OS cdiiyGIEGATISLARRGH S 3G y OS ¥
GFr18Snmol 01 2F NBORYRI 02 PalNHzAGA DY T4t RS
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APPENDIE RECOVERABILITY CLASSIFIGAKRI@Ns & G KS Oif Kk Snamh i 5 QR dyki2y 23063 2 F
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(@]

3.3.2 Contaminant Classification Scheme

In the 2015 residential recycling stream composition stid S &/ 2y G YA yInyiierda ¢ NBFSNNBR
collected from the recycling bins (includipgper, plastic, glass, and metal items) that diot meet the
NEBIljdZANBYSyYy Ga F2NJ { Qdsof2d143p dhe dddamiddts weferolddtbni Ndven

contaninant classedn this study, materials from the recycling stream were grouped irttee sameseven

Contaminant classassed in 20150 enablecomparison betwee2015 and 2@0 lists of contaminants in the

recycling streamTable6).

February 2022 22




2020 Seattle Residential Garbage and Recycling Composition S

Table6: ContaminantQassificationGroups

Non-conforming Paper
Non-conforming Metal
Non-Conforming Plastic
Non-conforming Glass

Food, Green Waste, and Wood
Textiles and Clothing

Other Non-Recyclables

APPENDIK CONTAMINANT CLASSIFICAZIQR® g & INR dzLJA Yy 3 28R YHIZH A 258/ {idzR& yY Iyl S
OfraasSao

3.3.3 Uniform Classification Scheme

The material list used for Seattle garbage and recycling composition studies has changed from 52 material
typesin 1988/89 garbage study to 110 materigbesin 2020 garbage and recycling studies. Several material
types moved to different broad materialassedo better reflect new policies in recycling and composting.
Cascadia adjusted the material list frahe current study and froneachof the pastgarbage and recycling
studiesto createa uniform material listhat matches between studie3 his uniform material list was usé¢al
analyze trends in garbage and recycling tonnages, as well as to compare the 2020 study compositions with
those from past garbage and recycling stud@ascadia grouped the 2020 matesiaito the followingoroad
classesTable?):

Table7: Uniform Material Classes

Uniform Classes - Garbag Uniform Classes - Recycli

Paper Paper
Plastic Plastic
Glass Glass
Metal Metal
i Non-Recyclables
Organics
Hazardous
CDL Wastes

Other Materials

APPENDI® UNIFORMCLASSIFICATIEmOwWS theadjustments and recategorization of the garbage and
recycling materialists used in thet 1 1 n . B alsdsRdvs theuniform classificatiorscheme

3.4 OverallComposition

Figure4 summarize theeompositionfindingsand analysief all 589residentialsamples (289arbagesamples
and 300 recycling sampled)aracterized for the Study
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Total Tonnage

The data provided by the City of Seattle shatstal of 211,567 tons ofmaterialwas collected frongeattle
residentsin 2020.0f this, 56.7%0(119,903tons) wasin garbageand43.3%(91,664tons)wasin recycling.

Composition by Material Class

9 GarbageOther Organicq27,207 tons) an€ompostable Organid®5,021 tons) accounted fa3.6%0f
{ S| (résidéhtnmarbagePaper(23,638 tonspccounted forl9.7%and Plastic(20,036 tons) accounted
for 16.7%.

1 RecyclingPaper(47,979tons) andGlasg23,602tons) made up respectively arous2.3% and25.7% of
residentialrecycling.

Top TerMaterial Types

1 Garbage The top ten materialgby weight)accounted for 58% of theesidentialgarbagestream. Making
up 9.9%,Packagecdiblefood scrapswas thelargestpercentage ofmaterial in residential garbagalsq
animal byproductsand compostable or soiled paper produetach accounted for at least 8%gdrbage
Ofthe top ten materials, one material wasirbsiderecyclablefour materials were compostabjeand one
material was recoverable througither programs or services

1 Recyclingtn theresidentialrecycling streamthe top ten materialgby weight)accounted for75.0% of the
overall stream. The top two materialgplain OCC dwraft paper(18,06tons) andpaperproducts(13003
tons)t made up about 34% of the stream. In additiamixed cullet; geen glasdeverage bottlesclear
glass beverage bottteandpaper packagingach accounted for at least 6%. All materials on this list were
curbside recyclable.

Composition by Recoverability

{ GarbageBy weight63.1% of{ S I (résidéhtaiarbagewas recoverable 21.3% was curbside
recyclable, 3G1% was compostable, arid..5% was recoverable througither prograns or services

1 RecyclingCurbside recyclables made up.8: 2 F { S { (i Th&radiclingBréain@isoicghiined
mixed cullet (B%)non-recoverablg(5.52%), other recoverablg2.4%) and compostablg(2.8%)materiak.
Nondistinct fineqabout 1.4% of recycling tons) was the most prevalant-recoverable materialype in
the recycling stream

Capture Rate

In order, the fivecurbside recyclablenaterialtypeswith the highest capture rates weigreen beverageglass
bottles(91.4%) brown beveragelassbottles(91.2%) newspapel(91.2%}) plain OCC or Kraft pap@0.7%)
andclear beverage glagsottles(87.3%)

The fivecurbside recyclableaterials with the lowest capture rates were, in ordeorn-compostable food
service paper packagin@6.1%) aluminum foil or container@3.1%) empty aerosol can@3.2%) small
durable plastic product®8.5%}) andother polycocated containe(81.3%)
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Figure4: Compositiong Garbageand Recycling CombinegiOverall

T L TONNAGE 211,567 tons
Garbage: 119,903 tons Recycling: 91,664 tons

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
COMPOSITION BY MATERIAL CLASS
Garbage Sample Count = 289 Recycle Sample Count = 300

19.7% PAPER 52.3%

16.7% PLASTIC

25.7%

20.9% COMPOSTABLE ORGANIES.7%
22.7% OTHER ORGANICE1.0%

COMPOSTABLE ORGANI
OTHER ORGANIC

FURNITURE AND ELECTRONI@S% FURNITURE AND ELECTRONIO$%
c&bD 5.8% Cé&D | 0.6%
HAZARDOUS WASTE 1.3% HAZARDOUS WASTEOQ.2%

FINES AND MISQll 3.4% ‘ ‘ ‘ ‘ FINES AND MISQ 1.6% ‘ ‘ ‘
0 20K 40K 60K 80K 100K 0 20K 40K 60K 80K 100K
Annual Tons Annual Tons
TOP 10 MATERIALS
Garbage Sample Count = 289 Recycle Sample Count = 300
Material Est. Cum. Est. Tons Material Est. Cum. Est. Tons|
lEdibIe Food Scraps - Packaged 9.9% 9.9% 11,811 Plain OCC or Kraft Paper 19.6% 19.6% 18,006
IAnimaI By-products 9.2% 19.1% 11,073 Paper Products 14.2% 33.8% 13,003
lCompostabIe or Soiled Paper Products 8.3% 27.4% 9,995 Mixed Cullet 7.6% 41.5% 7,001
IDisposabIe Diapers 7.3% 34.7% 8,734 Green Beverage Glass Bottles 7.1% 48.6% 6,545
lNon-EdibIe Food Scraps 5.9% 40.6% 7,027 Paper Packaging 6.7% 55.3% 6,147
IOther Plastic Film 5.3% 45.9% 6,391 Clear Beverage Glass Bottles 6.0% 61.3% 5,486
lEdibIe Food Scraps - Non-Packaged 4.0% 49.9% 4,758 Newspaper 4.7% 66.0% 4,315
Textiles 3.7% 53.6% 4,434 Grocery or Shopping Bags 3.5% 69.5% 3,220
lIPaper Products 2.5% 56.1% 3,004 Brown Beverage Glass Bottles 2.9% 72.5% 2,697
IMixed Cullet 2.2% 58.3% 2,697 PET Bottles 2.6% 75.0% 2,363
Total for Top Materials 58.3% 69,924 Total for Top Materials 75.0% 68,784
COMPOSITION BY RECOVERABILLITY CLASS
Garbage Sample Count = 289 Recycle Sample Count = 300
Curbside Nor-
Recyclabl
2]?/‘ 30 Other
Non- Recoverable
recoverable 2.4%
36.9%
Compostable
2.8%
Compostabl
30.4%
Other Curbside
Recoverable Recyclabl
11.5% 89.2%

CAPTURE RATES FOR CURBSIDE RECYCLABLES
Top 5 Bottom 5

Non-Comp Food Servic 16.1% of 1,656
Green Beverage Glass Bottleg 91.4% of 7,164 tons Paper Packaging tons

Aluminum Foil or

Brown Beverage Glass Bottles 91.2% of 2,956 tons Containers 23.1% of 725 tons |

Newspaper 91.2% of 4,730 tons Empty Aerosol Cans 23.2% of 226 tons

. Small Durable Plastic 28.5% of 1,927
Plain OCC or Kraft Pape 90.7% of 19,861 tons Products tons

Other Polycoated

Clear Beverage Glass Bottle 87.3% of 6,282 tons Containers 31.3% of 286 tons
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3.5 Composition by Residenc8ector

The following section descriseomposition results biwo residencesectors singlefamily and multifamily.

3.5.1 Singlefamily
Figureb summarizethe compositionfindingsand analysisf 345 samples (14§arbagesamples and 200
recycling samplesharacterizedrom the singlefamily (SFyesidertial sector

Total Tonnage

Seattlecollected128,223tons ofgarbageand recyclingnaterialfrom SFresidential sectorThis account for
60.6% of theotal garbage and recycling material collect@f.this,52.2% 66,878tons) was irthe garbage
streamand47.8% 61,345tons) was irthe recyclingstream

Composition by Material Class

9 GarbageCompostableOrganics(13,634 tons) an@®ther Organicg18,557 tonsaccounted fomearly half
of garbagetonnage(20.9% and 22.7%, respectivelgndPaper (11,391tons)and Plastic(10,768 tons)
accounted for 10%and 161%, respectively

1 RecyclingPaper (31832tons) andGass(17,048tons)formed respectivelyb1.%%and 27.8%of SFecycling
tonnage

Top TenMaterial Types

1 GarbageThetop ten materialtypes(by weight)accouned for over60% ofSFgarbage Animal byproducts
was themost prevalenimaterialtype (12.2%) Of the top ten materiatypes one wascurbsiderecyclable,
four were compostableand two were recoverablénrough other programs or servis

1 RecyclingThe top tenmaterialtypes(by weight)accouned for 76.9% of theSFecycling streamAll were
curbside recyclablel'he top two materiatypest plain OCC or kraft papét1,500 tons) angaperproducts
(8,620tons)t made upnearlya third of the streamln addition,mixed cullet; geen glass beverage botttes
paper packagingclear glass beverage bottlesnd newspapeieach accoured for at least5%.

Composition by Recoverability

1 Garbage57.6% ofsinglefamily garbagewas recoverable 17.2% was curbside recyclable,.2% was
compostable, and 1.0% wagsecoverable througlother programs and serviceBaper product$2.1% of
garbag@ was the most prevalerdf all curbsiderecyclablematerialtypesin SFgarbage

1 RecyclingCurbside recyclables made 8p.1% ofsinglefamily recycling The recycling stream also
contained norrecoverable %.1%), other recoverableX.2%), and compostable 1.6%) materiak. Non
distinct fines (1.5%) waghe most prevalenhon-recoverable materiaype in SFrecycling stream

Capture Rate
Thefive curbside recyclableaterials with the highest capture rates wedseown beverage bottle97.1%)

green beverage bottlg®96.5%) plain OCC or kraft papé95.4%) newspapel(94.5%) and aluminumcans
(92.4%) The fivecurbside recylabe materials witbwest capture rates weraoncompostable food service
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paper packagingl18.1%) empty aerosol can@1.3%) aluminim foil or container26.4%) other polycoated
containers(36.5%}) and other nonbottle plastic packaging materi&B7.0%)

Figure5: Composition¢ Garbageand Recycling Singlefamily

TOTAL TONNAGE = 128,223 tons
Garbage: 66,878 tons Recycling: 61,345 tons
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
COMPOSITION BY MATERIAL CLASS
Garbage Sample Count = 145 Recycle Sample Count = 200

17.0% 51.9%

16.1%

COMPOSTABLE ORGANI
OTHER ORGANIC|

20.4% COMPOSTABLE ORGANICS.8%
27.7% OTHER ORGANICIS0.6%

FURNITURE AND ELECTRONIOS3% FURNITURE AND ELECTRONIC®%
c&D 6.1% C&D | 0.2%
HAZARDOUS WASTEO0.7% HAZARDOUS WASTEOQ.0%
FINES AND MISQ] 3.9% FINES AND MISG 1.7% ) ) ) ) )
0 20K 40K 60K 80K 100K 0 20K 40K 60K 80K 100K
Annual Tons Annual Tons
TOP 10 MATERIALS
Garbage Sample Count = 145 Recycle Sample Count = 200
Material Est. Cum. Est. Tons Material Est. Cum. Est. Tons|
IAnimaI By-products 12.2% 12.2% 8,160 Plain OCC or Kraft Paper 18.7% 18.7% 11,500
lEdibIe Food Scraps - Packaged 10.8% 23.0% 7,254 Paper Products 14.1% 32.8% 8,620
IDisposabIe Diapers 9.6% 32.6% 6,413 Mixed Cullet 8.9% 41.6% 5,429
lCompostabIe or Soiled Paper Products 7.9% 40.5% 5,291 Green Beverage Glass Bottles 7.9% 49.5% 4,816
lOther Plastic Film 5.5% 46.0% 3,674 Paper Packaging 6.8% 56.3% 4,193
INon-EdibIe Food Scraps 5.3% 51.4% 3,564 Clear Beverage Glass Bottles 6.0% 62.4% 3,710
Textiles 3.5% 54.9% 2,337 Newspaper 5.3% 67.7% 3,232
IEdibIe Food Scraps - Non-Packaged 3.3% 58.2% 2,224 Grocery or Shopping Bags 3.7% 71.4% 2,286
lPaper Products 2.1% 60.3% 1,432 Brown Beverage Glass Bottles 2.8% 74.2% 1,744
Mixed Textiles 1.8% 62.2% 1,219 Aluminum Cans 2.7% 76.9% 1,657
Total for Top Materials 62.2% 41,568 Total for Top Materials 76.9% 47,187
COMPOSITION BY RECOVERABILLITY CLASS
Garbage Sample Count = 145 Recycle Sample Count = 200
Curbside Non-
Recyclablg recoverabl
17.2% Other
Recoverable
Non- 1.2%
recoverable|
42.4%
ompostable
1.6%
Other Curbside
Recoverable Recyclable
11.0% 92.1%
CAPTURE RATES FOR CURBSIDE RECYCLABLES
Top 5 Bottom 5

Non-Comp Food Servic
Brown Beverage Glass Bottleg 97.1% of 1,797 tons Paper Packaging

Empty Aerosol Cans-
Aluminum Foil or
0y
Containers - 26.4% of 478 tons |
Other Polycoated
Newspaper ‘ 94.5% of 3,421 tons Containers 36.5% of 181 tons
37.0% of 594 tons

18.1% of 910 tons |

21.3% of 128 tons |

Green Beverage Glass Bottles 96.5% of 4,988 tons

Plain OCC or Kraft Pape| 95.4% of 12,059 tons

) Other Non-Bottle Plastic
Aluminum Cans ‘ 92.4% of 1,793 tons Packaging







































































































































































































































































































